The mouse embryo autonomously acquires anterior-posterior polarity at implantation.
The earliest recognizable sign of patterning of the mouse embryo along the anteroposterior (A-P) axis is the migration of the distal visceral endoderm (DVE) toward the future anterior side. Here we report an asymmetry in the mouse embryo at an unexpectedly early stage. The gene for Lefty1, a Nodal antagonist that influences the direction of DVE migration, was found to be asymmetrically expressed in the primitive endoderm of the implanting blastocyst. Lefty1 expression begins randomly in the inner cell mass (ICM) of the blastocyst but is regionalized to one side of the tilted ICM shortly after implantation. Asymmetric expression of Lefty1 can be established by in vitro culture, indicating that it does not require interaction with the uterus. The asymmetric Lefty1 expression is induced by Nodal signaling, although Nodal and genes for its effectors are expressed symmetrically. This asymmetry in molecular patterning of the mouse embryo pushes back the origin of the A-P body axis to the peri-implantation stage.